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Abstract

This study investigated the quality characteristics of jujube wines produced from various fruits (Campbell Early, aronia,
apply). Before the preparation of jujube wine, jujube juice was extracted using hot water (100°C, 2 hr). Different blends
of jujube wines were produced by blending jujube juice with various fruits using Saccharomyces cerevisiae. After 18 days
of fermentation, the alcohol content of jujube wines ranged between 11.5~12.7%. The pH of the wine ranged from 3.31
to 3.53 and the total acid content from 0.47 to 0.68%. The hue value of jujube wines ranged from 0.88 to 2.21 and the
color intensity ranged from 0.93 to 6.29. The brightness of jujube wines ranged from 32.35 to 92.47, the redness from
0.85 to 59.05, and the yellowness from 17.35 to 51.02. By combining aronia with jujube juice, a significant increase in
the total polyphenol content and the antioxidant activity (the DPPH radical scavenging activity) of the wine was observed.
The total polyphenol content (401.77 mg%) and the antioxidant activity (76.29%) were the highest in the jujube wine
blended with aronia. The total anthocyanin content of jujube wines ranged from 81.66 to 135.98 mg% and the tannic acid
content from 42.48 to 316.36 mg%. Based on the results of the present study, we suggest that jujube wine produced by
blending jujube juice with aronia had excellent quality as well as quality characteristics of the wine.
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2003), th5= FEEC] FARFY AL TR F3HKwon
2000), ti Az S8 A g gazxA HF3Klo
2015), 3 FFAL o|g3gt digopr] A2 7d(Ahn
2012) So] 9t} o] 9Jo= tlEEE X (Kim S 2003; Choi
= 2006), AF#HChung KT 1979), tj4l(Kang S 1999), o=
(Kang 5 2009) 53 22 IHAFE =91, A4k, o]
AF, L7\ A0t 3 FEFRE EFSH(Park RD 1987).
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7Fed A o2 A7 xR FE A1 £5 52 ol&
g EFFE TS0 A oH(Park T 1998), 71EY Az
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Qe tigt Ax7|& o] Wasict
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Saccharomyces cerevisiae(Fermivin 7013, DSM Food Specialities
B. V. Nertherlands)o] 22, @) A A A o] A LA F(F)), HEHS:
o}gAkzE(Institut oenologque de champagne, France)S ©|-&
3o] Shole A|=SHYT, F Zelsls G DPPH ohrjz 4
As BA o] o] 8% gallic acid, Folin-Ciocalteu reagent, sodium
carbonate, 1,1-diphenyl-2-picrylhydrazyl(DPPH)2] A]2F-2 Sigma

Chemical Co.(St. Louis, MO, USA) So]A F¢Ystge, 1
o BHol o7 Aok BF Aok Abgatdck
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A& Y8, of2Yok=s AAE 248t
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HI

1) pH & &4k St

pHE= pH meter(Thermo Scientific Orion pH meter, USA)E
o] &3t SRt FAEE &4l A= 10 mLoj 1% phe-
nolphthalein 2~3%2 ¥ 31 0.1 N NaOHE 7}3}o] pH 827} &
€ AHe FTHRE AAstEen, 0.1 N NaOHO| 4H|E
FL 2R tartaric acidol| AF 8= 1714 A2 SHAtst
o FEAR2 SRS AlZ0l 0.01 N NaOHE 715t F4t
3t FLsHA pH 827} He AlHE FLHEE 31 3
e & 2EE FORTH acetic acidof] A= 7714t A
2 kst $ikE 4HESATHYoon 5 2016).

2

4> oxt e

ST o
oL, oL

=2
=
TFES AR 100 mLE F3te] F7H4 100 mLE

AdFE
T & FRAA FFY 70 mLE LI FHRFE 100 mL
8% &, ISCAA FHAE A&t S8, 71
A 1 E(°Brix)2 YX|EFE=A|(PAL-1, Atago, Tokyo, Japan)
= o]-&3tit

3) M 2 hue, color intensity

A& 9] M= gpectrophotometer CM-5(Konica Minolta, To-
kyo, Japan)E ©]-83}4] Hunter L, a, b & =743} t}. Hunter
L(Lightness, ), a(redness, ZA0=) L b(yellowness, S T)

& Z}Z} zero, white calibration2 £33 H A5} 0w, o]uf
WA o] M= 199,55, a=-0.05, b=-0.330]{t}

Color intensity+= #3334 %=A|(Lambda 35 UV, Perkin Elmer,
Waltham, MA, USA)E o]-8-5}ed 420 nm(=3H4Y) + 520 nm(&
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A + 620 nm(FAY) FHE o™, hue ZHE 420 n/520 nm
ORI s

1980). =, Z}Z+o] A]& 0.1 mLoj| 2% Na,CO;€< 2 mLE 7}

3t & 387 "Whx]3}al, 50% Folin-Ciocalteu reagent 100 uLE

% %750 el FHE e 2459

o & IE A EEE4Q gillic acidE o]-&3 &
oLo. =

Fax0 2 LS FAEFE AL, 9491 F9 gallic acid equivalent

2) DPPH 2iC|Z 4915 B4

A R0 TALS 84S BH1sl7] 1) DPPH ez £7%
2 w4sheih. Blois MS(1958)9] HES Wgste] 2459
I, ZF A& 0.2 mLoj| 0.4 mmol a,a-diphenyl-2-picryl-hydrazyl
(DPPH) -89} 0.8 mLE ol 1027 XRa}aL, ALoA 105
B AT kg 510 o) EFEE Stk AR
5o AR A7ITY YR HEFRY FFES WELE
e gict.

3) & QHEAlOHL! &t

SFEAJOPH B2 A7 100 pLoj] 900 ple] 0.025 M po-
tassium chloride buffer(pH 1.0)2} 0.4 M sodium acetate buffer
(pH 4.5y S £ 510 nme} 700 nmo| A FFE=E S35t
Fom, F AEAOPI FFHmg/L)2 cyanidin-3-glucoside
O] BEFFA(e=26,900 M 'em ) E o]&5to] AbEHATH
(Giusti & Wrolstad 2001).

4) e B
g 3RS Duval & Shetty(2001)] ¥ o] uhet =45}
Atk A& 1 mLoj 95% Ethanol 1 mL&} %4 1 mLE 7}

3lo] ZEsHaL, 5% NapCOs-2+98 1 mL2} 1 N-Folin-Ciocalteu's
reagent 0.5 mLE H7} % A2o|A] 6027 WAXZ The
75 mold SHEE Zson, § TGS BE B
2 tannic acid(Sigma-Aldrich Co.)S ©]&3l A3}t

5. SHEY

HE 242 33 vhEstlar, Ao it SAEAS Sta-
tistical Analysis System(v8.1, SAS institute Inc., Cary, NC, USA)
TAZZIHS o8I, A A A2 BAHEA

=4 EFIYEIA

(ANOVA) & A& 7t 2}9] $8-FE Duncan’s multiple range
test2 W] EAFHTHp<0.01).

o] 3291918 Table 137} ZHo] A2 o2 7S Hrjst 3,

AE Azt TS o]§3 ol AE 2= 3
of A (ZE), B3t o2 Yo} NS A AL, BT
AIHE ZbzE FEFe] v R EEet &, dubEQ ol o
FE HEQ 12%7HA] BASH & O EAS dotrEth gl

7RI Qle B tiF deFEAdTS o]&ste] 9 vt
Ex o] AYstA| ot At geE 7L e v
H4E Friste] o1& Azt LB o=y
oKC), AFHD)E 73t A, 5 EFFEHA)E o837
QL thFe1e] A= UREAQL 2RR10] At R T} &3]
oFol 0.47%0] 1L, B-DE 0.56~0.68%= Lyebdch. 3k} ke
2 0.07%7F =W LubAErEo] AR S| =3 0.05%
B, Ao 2F A&7t Ark o A9 ekl
At £33 tj2ekelat 0.04%0]3, ThE g5l A=
Atol @ Folu 2418 AR =T =4 Yot FHol=
o] gl= Ae & 4 A%k diFale ¢z ¥as
3 H¥ G=E 22 BrixZ ¥E F ¢A L UEE 5t
ojFo FrEi= 8.2-9.7 BrixZ Wztth =zto] &4l
uldo & gEr} 7.0 °Brix Helo] Zro g Y=ol A
7, ¢3E IE 23 Sl wet HF dof Zel7t 9L
o7 AZdEt g3E S Fig 13 o] 3L Iar
184712 APElon, 39 A2 A2E fF st &
Astict €3E TaE 3904 99 ool F43] wazt
A= e, Haddeot S h24AB)S tHE <&
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Table 1. The materials of various jujube wine

Sample Materials

A Hot water extract of jujube fruits

Hot water extract of jujube fruits with Campbell

B
Early (grape)

C Hot water extract of jujube fruits with ground
aronia

D Hot water extract of jujube fruits with seed-re-

moved apply
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Table 2. Chemical and color characteristics of jujube wines after fermentation"?

A B C D
Sugar content (°Brix) 8.240.2° 9.7+0.1° 8.540.1° 8.540.6°
pH 3.40+0.01° 3.3120.02° 3.5340.01° 3.31£0.01°
Total acidity (/100 mL) 0.47+0.01° 0.56+0.06" 0.68+0.00° 0.57+0.00°
Volatile acidity (2100 mL) 0.03+0.01° 0.02+0.00° 0.02+0.01° 0.04+0.01°
Hue 2.2140.46" 0.882+0.27° 0.93+0.08" 2.1620.10°
Intensity 2.37+0.74% 3.25+0.85 6.29+0.39* 0.93+0.12°

D" All values are meantS.D. of triple determinations.

? Means with different superscripts in the same row are significantly different (p<0.05).

Samples are the same as Table 1.

Alcohol centents (%)

I

0 i‘i é ;) 1‘2 1‘5 1‘8
Fermentation period (day)
Fig. 1. Changes in alcohol contents of various jujube

wines during fermentation period. Samples are the same as
Table 1.

BEg o3 dektA] Lapztc) hEue
Kim & Chun(2010)2] Aol A% oF 208744 L=ig Was
Ao} fASIS OB, Al SE SN B2 453 &
Fol N MPUE 7AW o] §HASS X 4 Ytk

2. CiQfe1o| M I hue, intensity
oRRlo] M= FAS AR 847 9RIY AT E
Z S FH(Kim F 2009), o2t M=F AT f Fa
5t | ¥ 2 hue, intensity7} 1t} Hue -2 420 nm/520 nm2)
Te g2 olelo] ZRL HIket 4 gl =93} 3HE Z9]
shtz ity Fo MMt YAy, SA4FEE 9
5% 4 Sl ARV Y& g} gleekjle] hue 32 vl
AEZL=F7F 05 F2oln, HestA 4stE F-9ol= 1.0 o]
Ao] Z+e 7+ Eoha SHeH(Lee S 2002). Table 20j4] t3
o}Q19] hue 3t BHo|E 2RI} |23t S Uetl= A%}
D &ploflA] ¢F 22 =& Yetii, W Ed2(B)<t ot=Y
oHCO)7} E3HE 39112 .88, 09302 AkslE|R| oFL )

=0l FEiE 7ML Ye AL E Yehyth ekl
Abstell 9Jgt hue he] S7HRETE 99l 989 FRUY F=
ol T2 zkelol] 23f hue ghol A Ueht7|= s, o
Tl ojeh e AR Ao R AYETHYoon 5 2017).
Intensity= 9] Z =& Uel= Aoz olao] g4
5 ol STt of2Yots Rt tiF2el 9] intensity=
6297} 71 wouw, AlHE ERT Bkl 09302 ¥
2 & e AT

T2kl e] At 242 Table 30] 49} o] Pre Abat
£ E3R diFakklollA 92472 7P gk, of2YolE
EE kel 32352 o2 diFelEct Wt of
22 A= intensity ] AIeL WY A& & = Uk
A= of2 Yol Zokgt o1yt AP EFeRRlA
59.05, 53.100.2 £A4 At FNEL 17.35-51.029]
MR ool dRof mE AT FFol vehtA it

o

3. hRelele] & Ealms aa

Z3 9= 3-E-L flavonoids, anthocyanins, tannins, catec-
hins 52 F35H, 1Y 9 A7t T2 AEo ohF
T o] th(Urquiaga & Leighton 2000). &2 #]&(polyphenols)

Table 3. Hunter’s color values of jujube wines after

fermentation?
L (Lightness) a (Redness) b (Yellowness)
A 85.64+0.01° 3.85+0.1° 44.76+0.01°
B 59.54+0.01° 53.10+0.02° 17.35+0.01¢
C 32.35+0.03¢ 59.050.02° 51.02+0.09°
D 92.47+0.00° 0.85+0.00° 21.53+0.02°

D All values are meantS.D. of triple determinations.

? Means with different superscripts in the same row are sig-
nificantly different (p<0.05).

Samples are the same as Table 1.
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o EAsh= stol=54A7I(-0H)= o2 =3 A4 2
el FAke anE HEste] Fe FE 2t QLo AA
A7l 783 Aoz d2A Uck(Cha 5 1999; lu & Foo
2000). & Z@| 9% -2 Folin-Ciocalteu's B3-S 0|23}
SAst9on, 11 A= Fig 29 2t} djFell&= flavonoids
% catechin, rutin, procyanidin B2, epicatechin, quercetin-3-O-
rutinoside, quercetin-3-robinobioside, quercetin-3-O-galactoside
5 odE EYHE EEE FAE UtHGao 5 2012).
Az F FE2dq04 F Z2dE d&°] 325.5 mg%(Choi
S 2013) ot tiFeRl(A)oA AA U ti59] FFolu
o FE227 59 A7t U= Aoz BEHh Yoon &
(2017)2 ot= Yot H7tgo] gars & sy &%
o] A Uetgen, el e thE Hdat &3t ¢
AET ofzUolE 7 odlofA] 401.77 mgh2 w2 A
S 7L AT F E2HE FFS 97y Aol¢t
gz 7l T & A& HE, o 7le SOl 4F%=
etk fFRIE tf Rk o] &3t &Rl(A) A= 122.06
mg%e| A9, E4F ot2YolE TS W ol=zYote| &
= A 240 ¥a Fof FEHUS Aoz Y4

4. CHEQIQI0] DPPH 2ICIE A7 S

o) 3=¢}¢19] DPPH g}t] A 47 %S Table 49} ZHo] 22.96~
76.29%= Uegoen, dytyoe g & FejvE o] =2
5 A E A Yeh= A3l DPPH 2ozt
2ATES SHELo] AR BANE BE AT g
of] 93] WA= hydroxyl radical £-& superoxide radical 5
& AASE AT 5L BT ) ABHE AT(Lee 5
2012 HsA E49 ol 2275 A ] SR
tha Stch(Rice-Evans 5 1997). Park 5(2017)8] 4+ A#=S

500

400
300 -

200

) I I
0 T T
A B C D

Various jujube wines

Total polyphenol contetnts (mg%)

Fig. 2. Total polyphenol contents of various jujube wines.
All values are mean+S.D. of triple determinations. Samples
are the same as Table 1.
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Table 4. Total anthocyanin contents and DPPH free

scavenging activity of jujube wines"?

Total anthocyanin DPPH free scavenging

Sample contents (mg%) activity (%)
A - 22.96:0.54°
B 81.66+4.34° 23.44+0.95°
C 135.98+4.57* 76.29+0.33"
D - 70.85+0.23°

D All values are meantS.D. of triple determinations.

? Means with different superscripts in the same row are sig-
nificantly different (p<0.05).

Samples are the same as Table 1.

AEEE Ao Al oF 4429%9] )F 2ASE 71|
I YA, E4= &S PN oF 28 = AA &
H Z2leg woln, DPPH 2tt]d &750] &2 olZUoKO)
o} ATHD)E TS tholor e w5y B8 250 &
o|&lA o]FolW Aog B 4= ik

5. LiFefRlo] & CHEA|OH! &zt
Table 40 A TiFebQlo] F GEAJoPT ohaF2 AELz
(B), oF2YoKOE T tiFdolArt SHEHU. F

3lo|E eRloflA= tEAJobd FheFo| - WAL £A5t
A et QFETE o83 oRI(A)T AHE 7T gF
RID)OA = A9 Blo]E efelat FAfste] FEAJOMI g
ZFol SAEA AUtk 53] ok2YOHOE T tiFekel
2 13598 mg%= AA| FUAF ofZ Yo Yito] F QHEA|o}
d FHeke 357~1,790 mg/100 g ThDenev 5 2012) A=
o, ol of2YoHO) EF HFeelo] thEof A M4
Zro] guk 2ARIAE E2 MZS HH, I)HE AeRE 4
Z+E e}

6. CHFRAQIO| EH SHa

iF=etelo] g kS Fig 33t o] ofz Yo} 3t tf 5
SpQlofA o Sl Et 453 B S 7HAL §
©] 316.36 mg%= UEFET ¢hQlo] 2 g 5o &
AEAO, HZAL AAE FEAS 22 EFEC] Ut
A EH2TE YW eRRle 2o Fadt JTE itk Al
B A1) B TR 245350 mgh R 9]=t4l 49l
o B35 Wt 217} 9o (Yoon S 2017), 3] ALTHD)
£ ST dFAY A9, 4248 mg%= YR Aol 9
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Fig. 3. Tannic acid contents of various jujube wines. All
values are mean+S.D. of triple determinations. Samples are
the same as Table 1.
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